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(54) DISCHARGE LAMP AND IMAGE PROJECTION DEVICE 

(57)Abstract: 



PROBLEM TO BE SOLVED: lb provide a discharge 
lamp with heightened illumination intensity 
maintenance rate. 

SOLUTION: From among a plurality of peaks of 
OH between wavelengths of 305 nm to 310 nm 
/5 including the wavelength of 306.4 nm at time of 

^■■±; glow discharge by supplying an electrode 23 of a 

22 / ^ _ high-pressure discharge lamp 5 with 2.5 mA current 

^ ^-r^iiS. at glow voltage of 20 Y a spectrum of the highest 

\ ' wavelength of 305 nm is to be A, and a spectrum of 



the wavelength 404.7 nm of Hg is to be B. By sealing 
in OH so that A/B is larger than 0.35, tungsten 
spattered from the electrode 23 makes a compound 
with oxygen and halogen inside the luminous tube 
21, with which, an oxy halogen cycle returning to 
the electrode 23 is activated, to bring forth a high 
maintenance rate of illumination intensity. 



* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim l] The mercxuy held in the arc tube or more [ ten to 3 micro mol //mm ] by three so that 
the electrode and; ****** which make the pair which forms an electric discharge path in the arc 
tube equipped with the translucency container and; arc tube, and which was countered and 
prepared might be set to 10 or more MPas, The discharge lamp characterized by 0.35 
<=A/B<=1.50 and the bird clapper when it is a discharge lamp possessing the electric discharge 
medium of rare gas and a halc^n, and;, the spectrum of OH at the time of suppljdng and 
carrying out glow discharge of the 2.5mA current to inter electrode is set to A and the spectrum 
ofHg is set to B. 

[Claim 2] The spectrimi of Hg is a discharge lamp according to claim 1 characterized by using a 
spectrum with a wavelength of 404. 7nm using the highest spectrum among two or more peaks 
in which the spectrum of OH contains the wavelength of 306. 4nm between the wavelength of 
305mn - 310nm, 

[Claim 3] A discharge lamp according to claim 1 or 2; picture projection equipment 
characterized by providing the main part of picture projection equipment which holds this 
discharge lamp, and;. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the discharge lamp 
which aimed at improvement in an illuminance maintenance factor, and picture projection 
equipment. 
[0002] 

[Description of the Prior Artl In recent years, the fighting for floodfighting or image display 
equipment has spread widely, and many high-pressure discharge lamps are used as the fight 
source. 

[0003] Moreover, the short-arc type discharge lamp with easy near and orientation control is 
used for the point fight source at the fiquid crystal projector. 

[0004] And in the case of the fiquid crystal projector, since it is carried in many cases, small 
Ughtweight-ization is desired. Moreover, a fiquid crystal panel is also miniaturized with the 
formation of small fightweight, it is about 3.3cm of vertical angles, and in order to obtain the 
high rate of condensing combining a reflector compact since it condenses eflBcientiy to the fiquid 
crystal panel miniaturized in this way, the miniaturization of a discharge lamp is demanded. 
[0005] Although it is possible to shorten the arc length of a dischaj^ lamp in order to 
miniaturize a discharge lamp, if the arc length of a dischai^e lamp is only shortened, in order 
for lamp voltage to fall and to obtain the same brightness, lamp current will increase. And if 
lamp current increases, a fighting device is enlarged and a miniaturization cannot be attained 
as a whole. 

[0006] Then, as a dischaj^ lamp which shortens the arc length, without reducing lamp voltage, 
the composition of a pubUcation is known by JP,6-52830,A, for example. By making the 
pressure under fighting high, a dischai^ lamp given in this JP,6-52830,A makes the 



impedance of an arc high, makes lamp voltage high, and suppresses the increase in lamp 

current 

[0007] 

[ProblemCs) to be Solved by the Invention] However, it has the problem which cannot make an 
illimiinance maintenance factor high over a long period of time only at only making the 
pressure under hghting high like the discharge lamp of a pubUcation in above-mentioned 

JP,6-52830,A. 

[0008] this invention was made in view of the above-mentioned trouble, and aims at offeriug the 
discharge lamp and picture projection equipment which made the illumiaance maintenance 
fector high. 
[0009] 

[Means for Solving the Problem] The mercury with which the electrode and; ****** which make 
the pair which forms an electric discharge path in the arc tube which the discharge lamp 
according to claim 1 equipped with the translucency container, and; arc tube, and which was 
countered and prepared were held in the arc tube or more [ ten to 3 micro mol //mm ] by three so 
that it might be set to 10 or more MPas, When it is a discharge lamp possessing the electric 
discharge medium of rare gas and a halogen, and;, the spectrum of OH at the time of supplying 
and carrying out glow discharge of the 2.5mA current to inter-electrode is set to A and the 
spectrum of Hg is set to B, It is what is set to 0.35 <=A/B<=1.50, the metal matter which 
disperses from an electrode makes the compoimd of oxygen and a halogen within an arc tube, 
uses the oxy halogen cycle which returns to an electrode again, and attains reinforcement. 
When in using the spectrmn of OH O also uses OH since neither of 02 appears in a spectrum, 
and it sets the spectrum of OH to A and oxygen sets the spectrum of Hg to B, It was referred to 
as 0.35 <=A/B<=1.50 because there was a possibUity that an oxy halogen cycle may not fuUy be 
activated in 0.35>A/B, and improvement in an Uluminance maintenance factor cannot be aimed 
at, but an illxmiinance maintenance factor may improve in the case of A/B>1.50, and fault may 
arise. Moreover, since ****** is 10 or more MPas, by improving ****** the impedance of an arc 
is made high, lamp voltage is made high, and the increase in lamp current is suppressed. 
[0010] The spectrima of Hg can acquire the optimal state by using these spectrums using a 
spectrum with a wavelength of 404.7nm using the highest spectrvun among two or more peaks 
in which the spectrum of OH contains the wavelength of 306.4nm between the wavelength of 
305nm - the wavelength of 31Qnm in a discharge lamp according to claim 1 in a discharge lamp 
according to claim 2. 

[0011] picture projection equipment according to claim 3 a discharge lamp and; according to 
claim 1 or 2 " it is a tiling possessing the main part of picture projection equipment which holds 

this discharge lamp, and each operation is done so 

[0012] In addition, picture projection equipment is the projector equipped with display meanses 
and projection meanses, such as a hquid crystal panel, or the projection TV which was equipped 
with the screen in addition to the display means or the projection means. [, such as a penetrated 
type or a reflex, ] 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 operation of the picture projection 
equipment of this invention is explained with reference to a drawing. 

[0014] The side elevation in which drawing 1 shows a high-pressure discharge lamp, 
exi)lanatory drawing in which drawing 2 shows a hquid crystal projector, the cross section in 



which drawiag 3 shows an electrode, and drawing 4 are the block diagrams showing a 
measuring device, 

[0015] As shown in drawing 2 , 1 is a liquid crystal projector as picture projection equipment, 
this Uquid crystal projector 1 has the main part 2 as a main part of picture projection 
equipment and the projection opening 3 is formed in the firont-face side of this main part 2. 
[0016] Moreover, in the main part 2, the hght source 4 is arranged and this hght sovux^e 4 is 
formed by the reflector 6 as a reflective means which coimtered optically the high-pressure 
discharge lamp 5 and this high-pressure discharge lamp 5. And ahead of the direction of 
radiation of the hght source 4, the Uquid crystal panel 7 as a display means is arranged, and the 
projection lens 8 as a projection means is arranged corresponding to the projection opening 3 
ahead of this Uquid crystal panel 7. 

[0017] Furthermore, the Ughting circuit 11 is connected to the high-pressure discharge lamp 5, 
the Uquid crystal drive circuit 12 is connected to a Uquid crystal panel 7, and the Ughting circuit 
11 and the Uquid crystal drive circuit 12 are connected to the commercial alternating current 
power supply e. In addition, the thing which turns on the high-pressure discharge lamp 5 by 
direct current the thing to turn on by alternatiag current, or any is sufficient as the Ughting 
circuit 11. 

[0018] Moreover, a screen 15 is arranged ahead of the projection opening 3. 
[0019] And the high-pressure discharge lamp 5 has the arc tube 21 made firom a quartz, as 
shown in drawiag 1 , and the sphere section 22 which constitutes discharge space is formed ia 
the interstitial segment of the longitudinal direction of this arc tube 21. Moreover, in the sphere 
section 22, mercury (Hg), a bromine (Br), the alkaU system metal that contains a lithium (LO at 
least and argon (Ac) gas are enclosed by three or more [ ten to 3 micro mol //mm ] charged 
pressure, and by 10 or more MPas, as for mercury, ****** is enclosed so that lamp voltage may 
become more than 80V. In addition, the bromine and the Uthium are enclosed by the peUet of 
HgBr2-Li according to the sphere section 22. Moreover, in order to make [ more ] the oxygen 
content in the sphere section 22 than usual, it considers as exhaust air of about 10 ■ 2Pa of lows, 
and oxygen is made to remain in the sphere section 22 firom the usual exhaust air level. 
[0020] Moreover, electrodes 23 and 23 are coimtered and arranged in this sphere section 22 in 
the 1.3mm gap. And this electrode 23 has the shank 24 with a shaft diameter [ of 0.45mm ], and 
a lei^th of 9.Qmm with a TORIE Tbd tungsten or a high grade tungsten, as shown in drawing 
3 , and the 1st coU section 25 is formed at the nose of cam of this shank 24. 10 ******s of high 
grade tungstens with a diameter of 0.2mm are woimd aroimd the position of 0.2mm as a first 
pitoh fi-om a nose of cam, and 7 ******s of this 1st coil section 25 are woimd as a second piteh on 
this first piteh, and it is 2.0nmi in length as a whole. Moreover, a high grade tungsten with a 
diameter of 0.075mm covers the end face side of a shank 24 at a length of 5.0mm, and 20 
******s of the 2nd coil section 26 are woimd. 

[0021] Furthermore, the molybdenxmi (Mo) foil 31 with the thickness of 0.020nmi, a width of 
face [ of 1.5mm ], and a length of 17mm was welded to the electrode 23, and the arc tube 21 has 
sealed airtightly in the portion of this molybdenum foil 31. And a mouthpiece 32 is attached in 
one molybdenum foil 31, a wire 33 is attached in the molybdenum foil 31 of another side, and 
lead wire 34 is attached in this wire 33. 

[0022] Next, operation of a Uquid crystal projector 1 is explained. 

[0023] First, by making the high-pressure discharge lamp 5 of the Ught source 4 turn on in the 
Ughting circuit 11, it is reflected by direct or the reflector 6, and the Ught fix)m this 



high-pressure discharge lamp 5 is irradiated in the liquid crystal panel 7 direction. A display 
changes in the liquid crystal drive circuit 12, and a liquid crystal panel 7 penetrates the light 
firom the light source 4, is made to project it with the projection lens 8, and projects a picture on 
a screen 15. 

[0024] Here, the experimental result about the relation between a spectrum and an illuminance 
maintenance factor is explained. 

[0025] First, a measuring device is constituted as shown ia drawing 4 , and it has the Ughting 
box 41 which holds the high-pressure discharge lamp 5 in the interior. And the spectroscope 
(product : Nikon G-250) 43 with which this lighting box 41 carries out the spectrum of the glow 
discharge of the high-pressure discharge lamp 5 through a slit plate 42 is connected. Moreover, 
the monochromator auto scanner (product • Nikon AS ClOl) 44 is connected to the spectroscope 
43. Furthermore, the recorder 48 which records the amount of spectrums detected by the 
photometer (product ^ Nikon SP- 105) 46 which changes into quantity of electricity the Ught 
which received light by the photograph mull (photomultiplier-tube product 
HAMAMATSIJR1509) 45 which receives the Ught of the arbitrary wavelength taken out firom 
the spectroscope 43 through a sUt plate 42 to a spectroscope 43, and the photograph muU 45, 
and detects the amount of spectrums of each wavelength, and this photometer 46 is connected. 
[0026] And as shown in drawing 5 , it is what carried out the scan of the amount of spectnmas in 
a second in 1.0mm /. The inside of two or more peaks which contain the wavelength of 306.4nm 
between glow-potential 20 the wavelength of 305nm of OH at the time of supplying and 
carrying out glow discharge of the 2.5mA current by V - wavelength of 310nm in an electrode 23, 
The relation between A/B when setting a spectrum with a highest wavelength of 305nm to A, 
and setting a spectrum with a wavelength [ of Hg ] of 404, 7nm to B and the illuminance 
maintenance factor of after (100 hours, 300 hours, and 500 hours) is considered, 
[0027] In addition, oxygen is for using the spectrum of OH using OH, since O or neither of 02 
appears in a spectrum. 

[0028] moreover, the sample 1 shown in Table 1 at an experiment using six samples - in 0,68 
and the sample 4, A/B is 0.04 and, as for 1,20 and a sample 3, A/B has inputted [1.50 and the 
sample 2 / A/B / A/B in the state where, as for 0.39 and a sample 5, A/B has not enclosed 0.35, 
and, as for a sample 6, A/B has not enclosed oxygen ] lamp power lOOW 
[0029] 
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Although it was 90% or more of iQuminance maintenance factor aftBr 500-hour progress with 
the sample 2, the sample 3, and the sample 4 according to the experiment as shown in this 



table 1, with the sample 5 and the sample 6, nebula arose in the internal surface of an arc tube 
21, and the illuminance maintenance factor feU according to the shading efifect of this nebula. 
[0030] The tungsten which disperses from an electrode 23 by enclosing OH so that A/B may 
become larger than 0.35 makes the compound of oxygen and a halogen firom this within an arc 
tube 21, the oxy-halogen cycle which returns to an electrode 23 again is activated, and it is 
thought that a high Uliumnance maintenance factor is obtained. 

[0031] On the other hand, with a sample 1, since there is a possibility of the phenomenon ia 
which an illuminance maintenance factor goes up having arisen, and causing fault even if time 
passes, it is thought that what is necessary is just to make an upper limit or less into 1.50. 
[0032] 

[Efifect of the Invention] When according to the discharge lamp according to claim 1 the 
spectrimi of OH at the time of supplying and carrying out glow discharge of the 2.5mA current 
to an electrode is set to A and the spectrum of Hg is set to B, it can be referred to as 0.35 
<^A/B<=1.50, and the metal matter which disperses from an electrode makes the compoxmd of 
oxygen and a halogen within an arc tube, the oxy-halogen cycle which returns to an electrode 
again can be used, an iQuminance maintenance factor can be improved, and reinforcement can 
be attained. Moreover, since ****** is 10 or more MPas, by improving ****** the impedance of 
an arc is made high, lamp voltage is made high, and the increase in lamp current can be 
suppressed. 

[0033] according to the discharge lamp according to claim 2, in addition to an effect according to 
claim 1, the spectrum of Hg can acquire the optimal state using a spectrimi with a wavelength 
of 404. 7nm using the highest spectrimi among two or more peaks in which the spectrum of OH 
contains the wavelength of 306.4nm between the wavelength of 305nm - the wavelength of 
310nm 

[0034] According to picture projection equipment according to claim 3, since a discharge lamp 
according to claim 1 or 2 is used, each effect can be done so. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the side elevation showing the gestalt of 1 operation of tJie high-pressure 
discharge lamp of tiiis invention. 

[Drawing 2] It is explanatory drawing showing a hquid crystal projector same as the above. 
[Drawing 3l It is the cross section showing an electrode same as the above. 
[Drawing 4] It is the block diagram showing a measuring device same as the above. 
[Drawing 5l It is the graph which shows a spectrum same as the above. 
Description of Notations] 

1 Liquid Crystal Projector as Picture Projection Equipment 

2 Main Part as a Main Part of Picture Projection Equipment 
5 High-Pressure Discharge Lamp 

21 Arc Tube 
23 Electrode 
DRAWINGS 



[Drawing 31 
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[Drawing 21 
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[Drawing 5l 
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mT-feS. ^2®3i';i/a5 2 6tt, ifigO. 0 7 

5mm©gS9fiJK^'><5^;^7^>A5<figP24©SSS(PiJ{C5. 0 
mmCft^fJCMt) 2 0 ^ — >#|5]^Fn-r ^^-l)o 
[0 0 2 1 ] $^tc. Ii«i23tcail$0. 0 2 0mm, SO 
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(Si. 5 mm. 1 7mm©^:U ^7^> (Mo) ?531 
As^jg^ix. C®^ 'J^7^>f531©g|J^T-^3t'B21As^ 
&{Cft«gFnt:v>S. -^bT, -7?®tUr7^>IS31t: 
H:p^32*s«it){tlt e>n> {fe:^©* U :/'7^>?S3l{ctt'7 
-^33*51^ It do^-f i'SSJctt y - Kiiii34tf 

[0 0 2 2] iklC. m^y'oifza^i' l©i!;f^(rr?v>T 

[0 0 2 3] S-r. ^;):T[H]liSll-r-*i)i4©lS£E«i«^> 
7'5Sfi^;l:T$-&-5c:i:{cJ:?). C©ii5BEfiS[«7 >r5 
e>©i>fcttifig!feSVNti U 7 ^J' 6 T-Slt^nT^Si''^ 

izx-m.^st^&itLx. >fc?)i4*^?,©>t$:3Si©b-r. 

b >X8 T-S^^-B-TX^ U ->15ic:il^SW bffi-To 
[0 0 2 4] dClTN h;i/i:!i^S«li^*ogl^{c 

[0 0 2 5] ^-r. w\Mmmitm4iz7n-txoizmm^ 

tl. l^a5fCigffii!(«^>X5$:JRg1-S;i^^T:i<>y<>X41 
^JfrbtV^So *bT> d®jiH*T^<yiJ7X41{iXU'V h 
7-lx-h42^^bT. iSjEite«7>X5®yD-M«^£ 
^7fct-?.^i^§§ («S : Nikon 0- 2 5 0 ) 43*^ 

-bX^^:>- (SS : Ni kon AS-C101)44 

-^42S:c^^bT, ^3fc^43A^e.m f) l±i^n:feffiM®?gtS 
®3fe&§^1-.S7* (^S^Jif^m mS> : HA 

MAMATSUR 1 5 0 9) 45. 7* h v;i/45-eS^b 

fc^Sraaafc^i^bT^iSS®x--?.^ h;i'SSi^ai-r 

57^1- h^ — ^' (MS : N i ko n SP-105)46 
43cttifC:®7* h^-;J'46ftfeai^tlfcX'<^' h;i/SS: 

[0 0 2 6] ^bts 0 5 {c^-fiat. 1.0mm/ 

#-r-x^^ h;us&x^-\' > bfc-fe©T-. ffifig23H^^D 

-SE2 0VT-2. 5mA©SM^etiii&bT^5^n-MS 
$H±tPS®0H®M:a3 0 5 nm~:!6S3 1 0 nm^® 
?^S3 0 6. 4 nm$r#tf«IS©fc:-<>®-5*>. 
V^^^ft3 0 5 nm®X^^ h;i/<£Ai; bx Hg®ig:^4 

0 4. 7 nm©X^^ h;i/<S:Bi: bfci:t®A/Bi:. 
10 0B#F^^. 3 0 0B§Pfl^i3j:V5 0 0^ra«©M* 

[0 0 2 7] 'SliJ. OH©X^^ ^;^$rfflV^•5©(i. ^ 

fgttOT-t)0' ®^^■r^^T•t)X'^^ ^;^tctt:K^^^tv^© 

x-oB^mmt^tz&x-h^o 
[0 0 2 8] ^tzs mmzii6-o<7)->^>y)i^m^\ m 

1 tc^s-r-9->x;n(iA/BAsi . 5 0. •y->x;u2{i 

A/B#l. 20. V>yjV3itA/BifiO. 6 8. it 
>X;i/4ttA/BAS0. 3 9. +J->X;i/5«±A/B*s 

0. 3 5. -9■>X;^6(i^a$r^^Ab■^:v^^^^tt^©A 
/B*so. 0 4T-. 5>XS:^ 1 0 OW$;A:t;bTV> 
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jSi, 1^ K m 
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3 0 o^ia 


5 0 0!^m 




1 0 ox 


12 9% 


12 4% 


1 1 8% 
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1 0 0 % 
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10 1% 
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1 0 ox 
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t^ > r;u 4 


10 0% 


9 9% 


9 7% 
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10 0% 


8 8% 
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■y- > r->v 6 


1 0 096 
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{c^-ridl3. mmizxtilii. V->y)V2. it 
> yjv 3 i5 i > 4 T- J± 5 0 0 B$F^)gji»fc ij V > 
T 9 0 %w±©H3fi«Sj^^T- A^ -y > r;!/ 5 43 J; 

10 0 3 0] ccr);ii:ipe>> A/BifiO. 35J:!3;*;t 
<'5:S<totOH$$tA1-Sc:i:tJ;t). m«i23A^?>^ 

t!($ n > 7^ > As^^t-BEli^iT-i?* i: M D y > i: 

S o 

[0 0 3 1] v-yyjv ix-iimmifimMLx^m 
iec-r*i-en*sfei.©T% ±i5M«ii. 5 0t-iTi:-m« 

[0 0 3 2] 

miz2. 5mA®«3K£#t«&UTyp-j6S«$-B-fc^O 
fei:^. 0. 3 5gA/Bgl. 5 0i;b. mmt^i^M 



[0 0 3 3] 2 IB«®iaS^ > rtc J;n«, ifJ^i 

5 nm~tS:S3 1 0 nmK®?gES3 0 6 . 4 nm^^tf 
©J^'^^' «^S4 0 4. 7 nm®;^'<-i' 

[0 0 3 4] ttS?lfl3i3«®iIj^S»^gt J:n«, W 

ix®^^4^-r s :i i: § 5 , 

[ia®®®*-'&ittH^] 

[0 1 ] *^«S®iiSiEMS^ >r®-|IS£®ffJ,^S:S^-r 

[El 3] m±mm^7n-rmmmx-$>^o 
[0 4] i5i±sij^^g^s^x-r^p>^<^ia-e$>So 
30 [05] |Hl±;5c-<i^' 
[^^®BiB^] 

1 mm.i^mmmh: LxcDm&yn i^jL if ^ 

2 b-c®***: 
5 lSEi!(«^>r 

21 m^m 

23 ««B 
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